The eggs of parasitic helminth worms are incredibly resilient -possessing the ability to survive changing environmental factors and exposure to chemical treatments -which has restricted the efficacy of wastewater sanitation. This research reports on the effectiveness of electroporation to permeabilize ova of Caenorhabditis elegans (C. elegans), a helminth surrogate, for parasite deactivation. This technique utilizes electric pulses to increase cell membrane permeability in its conventional application, but herein is used to open pores in nonparasitic nematode eggshells -the first report of such an application to the best knowledge of the authors. A parametric evaluation of electric field strength and total electroporation duration of eggs and worms in phosphate-buffered saline was performed using a 1 Hz pulse train of 0.01% duty cycle. The extent of pore formation was determined using a fluorescent label, propidium iodide, targeting C. elegans embryonic DNA. The results of this research demonstrate that electroporation increases eggshell permeability. This treatment, coupled with existing methods of electrochemical disinfection, could improve upon current attempts at the deactivation of helminth eggs. We discuss electroporation treatment conditions and likely modification of the lipid-rich permeability barrier within the eggshell strata.
INTRODUCTION
This paper reports on the application of electroporation for permeabilization of the ova of C. elegans, a nonparasitic helminth surrogate. It will be shown that pulsed electric fields may be used to increase the permeability of the nematode eggshell using fluorescence bioimaging. We overview electroporation parameters used for apparent pore formation in nematode eggshells performed in simple buffer solution.
MATERIALS AND METHODS
Caenorhabditis elegans were chosen for study as a suitable proxy for helminths given safety concerns regarding parasite handling. This nematode species has been exploited in prior work studying the effects of anthelmintic drugs since, while being nonparasitic, it is genetically close to the helminth family and possesses an eggshell morphology that is structurally similar to most helminths (Gilleard ; Kaminsky Table 1 .
RESULTS AND DISCUSSION
The extent of pore formation was determined using a fluorescent label, propidium iodide (PI), targeting C. elegans embryonic DNA. Immediately following EP treatment (∼1 min), 25 μL of the fluorophore was pipetted into the 
